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mw<D%m femmimm, &mmi***v. j±mm^. ^m^m^-Rtm 

Aytmjis < t i> P bfrhte 

Bx^fi, Zr, Ti, V, WS^'H f < h -oJ^Ui^ib & <9 

0 . 0 5^x^1 cofgffl^N b 5£l§ mf^Ho 

ATE^Ki, Pbi- y Ln y *f)4!), 

Lnli, La, Ce, Pr, Nd, Pm, Sra, Eu, Gd, Tb> Dy, H 
o, Er, Tm, YbM'LuOH, < t t-o^?, & lj , ^o0< 
y^O. 2tf>$£HTNfc&, 5^lf«f«Mo 

I»3fc£3] (Pbi-yAy) (Bi- x Nb x ) 0 3O-j)g^$ 

A7&Sf(i, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, 
Ho, Er, Tm, YbS^Lu^H, 'Pta < t & — -D&>±frb & *) , 
BTC^ii, Zr, Ti, V, WMHfWH, -o^^^, 
0 . 05^x^1 <7>$£B-CN b fc^tr , SfiSIS^SlKo 

0. l^x^O. 3 OfSBTN b £-&tr, &a£«#Slgo 

[»#£5] P ZTm&St*fr*IRKi3<,>-C\ 
ZrMiHT iM^#<, ^OT 2. 5^W^±40 

T iM<99*>, 1 0*>u%JiJLt3 O^mT^NbCiftL^ 
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0 . 5 *)ls%&±<D S i j&v>(i S i RtfG e £^tr , ?^l§m#^Mo 

[W*^9l W*^5 - 8cov>-f*i7W;£;v>T, 
0. 5^;w%W±, 5 •=e^%*iHOS i °5cvMiS i S.(7G e ^^-tr, 

[W^IO] ABO 3 0-^-C^£tU A+f-^T hOfS^TC^t LTP 
b £-&<^ h <nmf&7tm t X^X'pta < t i> Z r & J: X/T i £^tr P Z 

5£J£ «^I1IC£;^T, A-^-f h <7) P b ^IM^huKA B 0 3 c7Ht^4I&lftM 

umm 1 1 1 it i o n&^-r, 

ttflEA+h^ hcop b^i»(7)2^H^^i-^«it-eB^-r HlNb£^tj\ 
[»*S12] »;Jfc£l Oifclil 1 CioV^T, 

MUV^y^femt It, (HPbZrO 3 ffl V ^^WM, P b T i 
O 3 ffl V';wr;W#?f > & J: t/P b N b O 3 ffi V^YJVmWLZm.^ Ltz i><D*m^ 

mUV^r^MMt LT. £ <b P b S i O 3 ffl V)V Y)V'SWl L & o 

umm 1 6 ] » 10-12 iztmz tifzim mi$-nmom^ijm^ 
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. 9-1. 2 ^iit^in^^^iSlrfflv^TffMtl), 

1 7 ] nam 1-13 tm^w&mfcnmzm^tz, laumfM 

1 8 ] w*^ 1-13 \z&WL<om&wmm*m^fz. Ett^ 

o 

1 9 ] ttsfcjg 1-13 Ktm^mmmwkttm^tz, *mm 

[0 0 0 1 ] 

xm<7) fc-*, <b n 4> * - <t a*m**s&»imfr»i»u s^o^moss 

mum, &mz&mm#.**v, mmst^ Rtf^mi&m^m-t&o 
[0002] 

mmtumR Lxot-rz mm] 

ia^, pzt, sbt^oms^ -n^ffi^&ifm^ ^v?, s&ifm 

IT, 1T1C, 2 T 2 C. h 'J ?AM^±m~e&& 0 Z<D$>X\ ITS 

Tftt®.<, ¥mfc-tkxm&Zti2> 1 Q*F-Gkm±yfiBlMt^t>tiX^2>o IT 
1 CM, 2T2CSli, DRAM^^W^l *»oSjRfflhf>^ 

DR AMOSSJjt&flrSr^-t- t^fcU*, ^oSRAMtA 
W*#&*jS£ri f $S2KS*L&fci&, a*£*'CU 2 5 6 k b i t J^T<7Vh#Eq D nrt ? 
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ZtliX^mW.fcttnt Ltli, ±^Pb (Zr, Ti) 0 3 (PZT) 7^ffiv> 
ibtLTv^75 5 \ l^faf-^if £\ Zr/T ijt^5 2/4 8*^^(i4 0/6 0 i: 

a, Sr. C a <h v>o 7^x11 £ K- bT > tLTfflv^ tLTv^ c d<7)^J&7&*ffl 

* >&m&m& neHi-a ~> a y h * - ftRgtf*s&£. u c^^t twmx\ »j - 

^ LTLiK ft £ * - jMB*"?* & 0 
[0 0 0 31 

fUvf'J-^^lli, 1 T 1 CM. 2 T 2 CUKJt^-fc'HM Xri*/J> 
flf 9-1 16 10 7^&$M§Hc|ig^£*iT^&o ra^M^twisv^-cJi, ^ 

'J-b^^Of-^tfiai^BttC, ^jH^^U -te;i^#§;:&^mj±<£> 1 /3 (7)1 

- y^H^ pT^-C* * d <b 7& ? *IJ o fco d ft Hoping 4rSfiSI*^# tUtt 
, T i •y^fciE^JlOP Z T^ffit LT#x.«btL^^ BE&O 1 T 1 CSa* 

2 t 2 c n&simfM * 'J mm, mmi^mmmmmmm t%z> 0 

[0 0 0 4] 

1 C, 2 T 2 h 'J ^^MS^S^^^V^tZ-e^MiS^^tt^i- 

& C t i/Z 3r> o 

[0 0 0 5] 
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ma £ & ft ft <D^m 

( 1 ) *%wiu%z>&mmfonmiz, ABi_ x Nb x o 3 ^-^-c-^^ti 

, A7C^(i, < £: & P b^<b& *), B7cSt(i, Z r, Ti, V, WRXfB. f 
<7)d < t ^— -oVX±.<D®.&£t>ltfrb%: 0. 0 5^x^1 cOfgfflT 

N b £-g"tfo 

[0 0 0 6] 

^m^^mm^-mm^io^x, ATctit Pbi- y Ln y H 

Ln(i, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd. Tb, Dy 
, Ho, Er, Tm, YbS^Lu^H, < t i> — o^UtO&^fr-^ 
<b&«K ^oo<y^0. 2 0$&B^&£-<brt ? -C#£o 
[0 0 0 7] 

(2) Hz, ^m^^mmi^mma. (pt>i- y A y ) (bi_ x n 

b x ) O 3 <7)— fcj^XTF £ *l, A7C^t(i, La, Ce, Pr, Nd, Pm, Sm 
, Eu, Gd, Tb, Dy, Ho, Er, Tm, Y b RZf L u <D 0 , >J?fc < £: 
om±0&^£-;b-£^<b& , B7C*(i, Zr, Ti, V, WOTfO^ 
— ^&±<Dm.&&t>ltfrb%: 0. 0 5^x^ 1 ©iltNb £-atf 0 
[0 0 0 8] 

^:^H#^5^i§m#:|fM^i3V^T, 0. l^x^O. 3 cofEHTN b 
[0 0 0 9] 

(3) Hz, *%w^&2>wmmfrnm±, p zT^mmt£mm^*>^r, 

Z rSlSJ: 19 i £§j£t!> ? # < , ^oT i&J&<^-fc>, 2. 5^6^14 0^ 
^%J^Tt5 ? N b Clt^titv^o 
[0 0 10] 

*^tci^^?i|fm#BBI^43v^r, T iMoH, 1 0^e^%JiJl± 
3 0^e^%J^T^Nb(cE^-r^>-<5:^T^^o 
[0011] 

tic ^wtz&zimTgtt-wmiz&^x, mup zTmmmfemmii. ie 
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[0 0 12] 

ttz, ^wtzmzfamwtenm^&^x, o. 5^%m±<7)s is&wis 

i &t>*G e ^^tf>r t^t^o 
[0 0 13] 

<D S i i&v>(±S i &<^G e £-a"tf - t & h 0 
[0 0 14] 

(4) ttz, *§kmizm&®mmmmi*. AB0 3o-«t^^, a-^ 

BO 3<7^b^»^a^tC^LT#< £ & 2 0^^%^ma o 
[0 0 15] 

[0 0 16] 

[0 0 17] 

S Ttz. *f&mi~&&±& (3) £<fc<7 (4) co3^lf«#:^M(±, Vi^'^ii 
[0 0 18] 

(5) Sfc, **Wiw#*5j|»|«#*R<7)JRjS^(i, ±|B (3) fcitf (4 

) oSft«i*#j»iRo«ji*fe'C*or, utrfev^^wt^ it, p b z r o 3 

ffl v*^y>W#$, P b T i 0 3 ffl v^^Wtffc, fcJtfPbNbOsfll y;uy;u 
[0019] 

[0 0 2 0] 



tbliE#2 003-3108874 



m 2003-076129 



(6) ttz, *§&mwmmfcwm<vmmiimt. ±ie (4) <D&mm®-mm 

£Jt£-tc, Pb^O. 9-1. 2(7)iittiti^y>^>M^fflv^Mt 

[002 1 ] 

(7) tfz. ±t^mm.imm^m^^tc saumfM ■=& >; , i±mm 
[0022] 

(8) *%wi<zi&z>&mmfo* i ^/n±^j&£*l£cmo 

0%M±(7)IE^- H B H P Z T/^<b& 0. T i M<7)^ 5 *n,%&±4 0^;u%iiJlT 
[0 0 2 3] 

(9) **wn«*aiB5i«#^- : E , ;t±, 
Buis^i«^t^n-t^>vi^^Be^j$n7t^2«feh, t^HtrfE^im^ 

mznmztifz&mmfcj^vx&^x, mmmmwrni*, Tijt^so% 

J^±<7)IE^- H B H P Z Tfrbte 19. T i»H5^;i'%M±4 0^;W%J^T^N 

o 

[0 0 2 4] 

(10) *i&w»c#-&ai»m#^* , ;o»jt^rffiti, ii^MMt^^p 
bz r o 3 iiMffl v^T-^vii t i 2 p b t i ozKWim 
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*/)\>Y)\>mm t m 3 & P b N b O 3 ffMffi i:|4« 

wMmmx'&zp b s i osM^yws:^- hmtcis B H H ^-t-?>xfi^ 
#<^, mie> ^2, s^isw+Mii, $<iMm#/i£B$;-f -i>£#<7) 

«K *4 0flRfl-?SiSli, S.O f ^3<7)^*W?S$:5^m# 
[0 0 2 5] 

/K- o 

[0 0 2 6] 

1. StSIKfM ^6 'J ^ffi<03r 

^L7tElT^^o El 1 Ki5V>T, 1 0 Ki^ia^Pb (Zr.Ti.Nb 
) O3 (PZTN) §MS#I, 10 2li|116> 1 0 3fi$21I-C*-5o 

iiisi 02^2111 0 3ii, pt, ir, Ru m<nn&m%-faifzi± 
ztnmt m®-m t n a^r *i * m c l t * f -> * o nmmm 

[0 0 2 7] 

PZTNIR1 0 l^i^-W^-So 
[0 0 2 8] 

n 1 oj£$hri±. p z t N3£i§ m^om^mjtmo Pb s^z r k 

UPbZr 03^n^*^f h ^ H B H ^ffMi-^> /ci6^fi^#^ n -79 J -fr 
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^^«^JStc^(0^ *>. PbM'T i Kcfc&P bT i 0 3 ^n-7'^^^ M£iP a 

bCJ:l)PbNb03^nyx*>f V &g B Zfitf&-f Zfzifrmm&foZ n -7 * / 
10 0 2 9] 

mx.i£±nm u ^2 3 wjBc**&i£*ffiv>-c\ Pbzr 0 . 2T1 0. 
8 Nb 0 . 2O3 (pztn) &mnfct-tzm&, (h«m):(I2 

<^*4-*§$Q : (f3^H» = 2 : 6 : 2 i t z&&ir2>zti l z%2,j)K zcofe 
ft<Dit%£&itZ*tXi>, PZTN IlliftSt & C l± W* 

bJiT i coS^TC^t LT(ifflv^tLTi3^-r\ T'(±^WJOit^rtBTV^ 
ftfrvtzo iDiT> T i rt ? Z r «t 0 &#<££*1&P ZTIE;£J&-e(±£<0!l7& ? fc 
^ofco ^0.1 <hfi, ##^KJ . Am. Ceram. Soc, 84 (2000 
1) 902^Phys. Rev. Let, 83 (1999) 1 3 4 7^J:^f) 

[0 0 3 0] 

*f£91t?«i. ±EK«*, Wi4<DWMwLt LXco, P b S i 0 3 

o 

±umi. m2, m3Rvt&4mm<7>i&&mmzm^*2>z£x\ pztn« b 

ffciaftfc7 0 0°CJ^T^*?-^t^^Jt$IHT|gB 3 H 'fb^-^^>- t^plfgt^o 

fee 

[0 0 3 1 ] 

ii^iftift^xe, r;v3-^iiig, ^M^iit, MJim 
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o 

[0 0 3 2] 
[0 0 3 31 

tffliS^^IW-PS 0 0 r pm*IJgtr*fc: 0 >£fifo£^ 5 0 r pmJsHTU 
EU£&£1g;T£-£-C 1 0#(J«?«o i^MSXfiti 1 5 0°C~~ 1 8 0 

Il^IIi-eii3 0 0°C- 3 5 0°CKm$2tifz*y bV°U~ b ±X\ ^ 

(R T A) ^£ffl^Tfi^o 
i^ttife^Oill¥l±l 0 0- 2 0 0 nmgSt*4o i21I^^^7? 

[0 0 3 4] 

[112 (i, ^HlOflT'fflt^tl^Mlft^ t A'y ^ o p V(«JE) 
tXf 'JvX«^ W C^L/L'iti^o - 05^ If m^^r -V ' t v 9 K £ V > X 

^liPr^^, 5£fc*JBE- 1/3 V s £ Ltzm, ^SlP(-l/3Vs)i: 
mEE-V s t LfcP#fl«P(-V s)Ui, S^tEOfcL^fti 
-P r ££*K + 1/3 V s t Lfcl$$ME*P(+ l/3Vs)ti»), 

SO'lE+V s £ Ltzm. frW&ltWP (+V s)CI4 «£ ? ^H^x'j y^ffl 

o 

[0 0 3 5] 

vs)i:u», - 1/3 v s <7)mi±££PJjQU $ <bKepjjnmj±£ o <h l£b#, 
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0)£}#o 0 s ^entnLT^»P(-V s)i:U;li +1 

/3 v s<7)m/±££nijnu £ Mcep^nrnjE* o t ttzm, t^f'jvx^-yii 
m 2 ^mzTr^mM^tz t* ^ , 5mm tit p o ( i ) £j#o 0 

[0 0 3 6] 

- (Dfi-mm po(o)t frmm po(d ^^^k tux^^f, mvwmw- 
9-11610 7 ^^^mfF^ixx^^mW}^ «t ^m-^ h t^m^m 
m®- * * u * s&ft $ * c t ^ ? nr fig-c * & o 

[0 0 3 7] 

O^L^tfcS^^^ftSrRie^-tira^lRlH 1/3 V s/^*£ 1 0 
£3Mi*tt8 0%fl)tOf6:T^'bti-5>^\ ^#§BJtcj;£t l 0 %J^LTOl5:T* 

[0 0 3 8] 

2. 3^sim#^^ , ;^g 

in 3 (a) sona 3 (b) t±, ^iij&^£*ic£>tt&, jmgv h >; **gio3& 

Mm^^^'J^gOW^^^L^IUT^^o II 3 (A) HI 3 (B 

) (ill 3 (A) <7)A-AHK?&o*:Blr®HI'C£>>g>o 13 (A) HfcuT, ^3 
0 171/M3 0 3ti&«3 0 8±K^jeO&EFiJ$*Lrt:7-- KIRT* «9 , ^3 0 
4 7!;S 3 0 6 iffifc<om£&\ £ tifz kf h %$.X*$> £ 0 7 — KH 3 0 1 3 0 6 
t bT y 3 0 4 ftM 3 0 6 t <aWK, P Z T NftUMMfclg 3 0 7 
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[0 0 3 9] 

(Zfihi [mm®&] tfoi-)iz i t)ftoo -oJ!22H!S&li, «'J-t^7W 
[0 0 4 0] 

v>t, ijM£J| y'J n >2£«4 0 l±t:M0S f7>vX^ 4 0 2 ri^JjESfi, £ 
<D h 5 > y* ^Blfi1S«* f fflai5IJ»«5t MOSb7>v^^ 4 0 2 »±, # 

*£ H H H y 'J n>S4£4 0 1 , • Kl^f >ff*£4 0 5, 7 J -fi^il4 0 3, 

y- h«@4 o 4 vmi&ztiZo 4 o 6 imttmmmtm, 4ontmi 
(vmmmmm, 4 0 8 am 1 os«it?*s 0 409^2 o/mttfettit. 4 1 

0 ti If * / < v * OTIKtl ( ^ 1 ttS i t± * 2 W«) -C* 0, - *l7^ 7 

-F«f:lilf';HJi:^„ 4 1 1 l± *K 4 1 2 l±$mmfom 

1M4 i 1 ±^m^4 i 2 ttcj: 19, ^v^r w^tiij&^fi-So 4 

1 3 urn 3 oJSpg#fei&!gs-c£> o,4i4 itm 2 <Dtiimmr*$>2> 0 m 2 mim.m 4 

1 4 j: (9 . ^•j-b^Ti'-r tmmm&w&mzti&o 4 1 5 »±«kjr-c* 
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[0 0 4 1 ] 

[0 0 4 2] 
[0 0 4 3] 

o *;£^±»§&<fc;RC^*m Lt!> ? 1 0 0 n sJSLTfcfciiTfT *> Zt^tH,^ 
[0 0 4 4] 

3. p z TiE-jj^mntt-Mm 

[0 0 4 5] 

^7C#T'^)^>P bhTi &£<Dfez.2>*%m%i><7>X'$>t) * ^:Hltxf 
^S^PbS^T i ^£>& & P Z T IE;fr&SJ&<Ote£ feoT 
V>& 0 
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[0 0 4 6] 

-etui, p zt^o^*^ h75M^->tt^ H H B -e^)^^<b^i: < , pzt# 

[0 0 4 7] 

H 6 li , P Z T <D&m$L7tm<n& / k\~ iofc^i^x^ ftt?* * o 
PZT(i|SB B B ^mn^«^?L^#<^tf^<i:^^nTv^ 0 1"£;b*>, IH6J: 

*k Pb-otipz Tm^Tc^'p, m^*^- < , &mm&f*? 

[0 0 4 8] 

mnmwjttmizxiomfm^ziiitm&x'&Zo l^ot, Ti»4fci 

ffiffte^raJ: 19 Oj&*^tt*c:i:ti^«fe-e**o i^Pb :+2, Ti: + 4W 
«^ffifimr ; «§^H^ L T t/> & «i> , OtfmiZ M fpt4^ *) & v » 
<7)X*$>2>o -$-%t>ib, P ZTIiPbS^T i t^-otzWsJ * > 1 o^LOtv^ 

[0 0 4 9] 
[0 0 5 0] 

[0 0 5 1] 
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IE^ H B B <7)PZT^ffl^/c^^';^(i^5aLTv>^v^ ::t^ii, ^ 
[0 0 5 2] 

-esEc^-e* «9 . ^UPb^ftTt, N b 5 +a*p bt£H-<7>«£*ioT < ft 

/h $ & N b 7& ? A-2) H-t>m%X~$> ZZtlt, W&X$>2> 0 
[0 0 5 3] 

Nbi±+4{ffi^£-f&7^ T i 4 +(7)>ft^i9 (i-KH^T d £ t^pj 
SgT**o MK* ^H(iNb(i^^14^#^5^<> Pb&tfcttlK&o 
£#x. bft& (H. Miyazawa, E. Natori, S. Miya 
shita;jpn. J. Appl. Phys. 39 (2000) 5679) 0 
[0 0 5 4] 

ZtiiXi)^ PZT^Nb K-fcf >in*, ±(IZ r 'J y ^-oftMMHit-e 
ftfrtiX #£t& 5 \ ^^tli, 0. 2-0. 025mol% (J. Am. Cera 
m. Soc, 84 (2001) 9 0 2 ;Phys. Rev. Let, 83 (19 

99) 1347) &mt, W:Wfr%i>(vx&2> 0 z<7)ztn, mmw 1 xmmit 

&-<£^\ Nb^l 0 ^)V%mvfh - £Xm&1tfom&S 0 0 °CJ^±tc±#L 
T Lt 1 tztbX&ho 
[0 0 5 5] 

L^L&^ib, ^mxii'g.izp b S i 0 3 y'J h £ 1 - 5^^%v£#n-f 
^>^<h-C\ P ZTN(7)^ H B B ^«^t'^UT^^-«h^miiiL^o *f§Wi, N 
bmut P b S i0 3 v'Jt-h ^£l^B#t3i»f txm*)±L-omMM%5k 

[0 0 5 6] 

^f^tC^T, Nb^t^TW. VXi>ffl%?<7)$m*^1r2>o itz, mffiV 

thfiE# 2003-3108874 



&m 2003-076129 



^-v: 16/ 



& 0 mux, m&\t*m&'*rz>mmt it, v'j^-h (si) -r-(2&<^ 
(Ge) ^fflv^^ t i>^5$-m<vmmx&z> 0 

[0 0 5 7] 
[0 0 5 8] 

(mnm i ) 

*iwiiPbZr 0 . 4Ti 0 . 3^mmitmm^i^mLfz 0 
vt^^mxit, 2 o%fisp b z&m^tt, mwL*m^z>i>\ 
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